Nuclear export of the glucocorticoid receptor is accelerated by cell fusion-dependent release of calreticulin.
Nucleocytoplasmic exchange of nuclear hormone receptors is hypothesized to allow for rapid and direct interactions with cytoplasmic signaling factors. In addition to recycling between a naïve, chaperone-associated cytoplasmic complex and a liganded chaperone-free nuclear form, the glucocorticoid receptor (GR) has been observed to shuttle between nucleus and cytoplasm. Nuclear export of GR and other nuclear receptors has been proposed to depend on direct interactions with calreticulin, which is predominantly localized to the lumen of the endoplasmic reticulum. We show that rapid calreticulin-mediated nuclear export of GR is a specific response to transient disruption of the endoplasmic reticulum that occurs during polyethylene glycol-mediated cell fusion. Using live and digitonin-permeabilized cells we demonstrate that, in the absence of cell fusion, GR nuclear export occurs slowly over a period of many hours independent of direct interaction with calreticulin. Our findings temper expectations that nuclear receptors respond rapidly and directly to cytoplasmic signals in the absence of additional regulatory control. These results highlight the importance of verifying findings of nucleocytoplasmic trafficking using techniques in addition to heterokaryon cell fusion.